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SUMMARY LANGUAGE: English 

AB Replicating adenoviral vectors are a promising new 

modality for cancer treatment and clinical trials with such vectors are 
ongoing. Targeting these vectors to cancer cells has been the focus of 
research. However, even if perfect targeting were to be achieved, a 

vector 

still must effectively kill cancer cells and spread throughout the bulk 



of 



lines 



the tumor. The adenoviral Elb- 19kD protein is a potent 

inhibitor of apoptosis and may therefore compromise the therapeutic 

efficacy of an adenoviral vector. In this study we 

have investigated if an Elb-19kD gene deletion could 

improve the ability of a replicating adenoviral vector 

to spread through and kill cancer cells. In several lung cancer cell 

an Elb-19kD-deleted virus (Ad337) induced substantially more 

apoptosis than did a wild-type virus (Ad309) , and tumor cell survival was 



significantly reduced in three of four cell lines. In addition, the 
apoptotic effects of cisplatin or paclitaxel were augmented by Ad337, but 
inhibited by wild-type virus. The number of infectious virus particles in 
the supernatant of infected cells was increased with Ad337 compared with 
wild-type virus, indicating enhanced early viral release. Ad337, in 
contrast to Ad309, induced significantly larger plaques after infection 

A549 cells. This well-described large plaque phenotype of an Elb 

-19kD mutant virus is likely the result of early viral release and 

enhanced cell-to-cell viral spread. Loss of Elb-19kD function 

caused only minor cell line-specific increase or decrease in viral yield. 

We conclude that deletion of the Elb-19kD gene may 

enhance the tumoricidal effects of a replicating adenoviral 

vector . 
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where delected vector genes are introduced within 
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Genzyme Corp., USA 

PCT Int. Appl., 50 pp. 
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AB The invention is directed to novel partially deleted adei io v i r ^ lr 
vectors (DeAd) in which the majority of adenoviral early genes 
required for replication are deleted from the vector and placed within 



the 



from 



chromosome of a producer cell line under conditional promoter control. 
Rephrased, the expression of genes encoding virion structural proteins is 
made conditional by replacement of the major late promoter with 
alternative promoters that can be controlled. . Moreover, the procedures 
described here is directed to DeAd vectors in which expression of genes 
encoding virion structural proteins in diminished by deletion the VA RNA 
genes from the vector. This system is applicable to human adenovirus 2, 
5, 6, and 17. The partialIiT^eTe^d--a^efte^v±TaT: CDeAd) vectors of the 
invention c an accommodate insert s, such as transgenes , of up t o 12- 15 kb 
in siz e. The invention is further directed to DeAd vector producer cell 
lines that contain the adenoviral early genes necessary for replication 
under conditional promoter control that allow for large scale prodn. of 
vectors. This conditional promoter system includes control sequences 

the dimerizer gene or tetracycline or ecdysone control systems. The 
invention is also directed to met hods for the pr odn. of DeAd vectors in 
such cell lines and to the use of such vectors to deliver transgenes to 
target cells. These transgenes include the CFTR and human 
. alpha . -galactosidase A and erythropoietin and factor VII and factor IX. 
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AB 



and 



WO 1998-US25361 19981125 
Claimed are adenoviral vectors prepd. by inserting 

exogenous nucleic acid between the terminal segments of the linear 
adenovirus genome, which include the viral origin of replication and 
packaging sequence genes. The vectors are based on adenovirus type 5, 

a r e prepd. with a a he lper adenovirus comprising a deletion of 
f ge*nes E 1 a ana/ or E1B-A The helper virus contains a promote 
^=®inding sites tor the MAZ and Spl transcription factors, 
with the adenoviral vector, the helper vector, and 
administration of the MAZ 'and SP1 transcription factors produces 
expression of the exogenous nucleic acid. 



transfection 
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LANGUAGE : 
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AB An E1B gene-attenuated adenovirus (dll520) has been proposed to 

have a selective cytolytic activity in cancer cells with a mutation or 
deletion in the p53 tumor suppressor gene (p53-null), a defect 
present in almost half of human hepatocellular carcinomas (HCCs) . In this 
study, the in vitro and in vivo antitumor activity of dll520 was 
investigated focusing on two human HCC cell lines, a p53-wild type 
(p53-wt) cell line and a p53-null cell line. dll520 was tested for in 
vitro cytopathic effects and viral replication in the human HCC cell 

lines 



Hep3B (p53-null) and HepG2 (p53-wt) . The in vivo antitumor effects of 
dll520 were investigated in tumors grown s.c. in a severe combined 
immunodeficient mouse model. In addition, the combination of d!1520 
infection with systemic chemotherapy was assessed in these tumor 
xenografts. At low multiplicities of infection, dll520 had an apparent 
p53- dependent in vitro viral growth in HCC cell lines. At higher 
multiplicities of infection, dll520 viral replication was independent of 
the p53 status of the target cells. In vivo, dll520 significantly 
retarded 

the growth of the p53-null Hep3B xenografts, an effect augmented by the 
addition of cisplatin. However, complete tumor regressions were rare, and 
most tumors eventually grew progressively. dll520 had no effect on the in 
vivo growth of the p53-wt HepG2 cells, with or without cisplatin 
treatment. The ElB-deleted adenoviral vector 

dll520 has an apparent p53-dependent effect in HCC cell lines. However, 
this effect is lost at higher viral doses and only induces partial tumor 
regressions without tumor cures in a human HCC xenograft model. 
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AB High transgene stabilities of 1 year and more have been reported in 

immunodeficient hosts after adenovirus mediated gene transfer. Transgene 
persistence of this duration could be due to inherently high stability of 
the episomal viral vector DNA. An alternative explanation would be 

limited 

'autoreplication' of transgenic vector DNA, just sufficient counteract 
slow but continuous degradation within the host cells. Autoreplication 
could occur in the absence of any production of infectious virus 
particles, based on residual activity of the adenoviral DNA replication 
system only. To test this hypothesis, a series of DNA metabolic labeling 
studies in non-permissive cells cultures transfected with different 
vectors was conducted. Due to extensive El region deletions none 
of the vectors was able to produce viral progeny in non-permissive cells. 
Vectors fell into two categories, however, with respect to their 
autoreplication potential. Neosynthesis of vector DNA in non-permissive 
vector-transfected cells was readily detectable in 'type A' but not in 
'type B' vectors. In addition to their different transgene expression 
cassettes, vector DNA sequencing showed a {less extensive El 
n deletion in type -A (nucleotides 453-3333 of wild-type virus) as 

compared to type B vectors (nucleotides 325-3523) . Autoreplication was 
also associated with high transcriptional activity of several viral genes 
(ElB-14k, adenoviral DNA polymerase, single-strand DNA-binding 
protein, E4-25k) , in contrast to type B vectors. In addition to these 
'wild-type' transcripts, 'irregular' recombinant transcripts were 
detected 

in autoreplication vectors which contained the transgenic cDNA in 
conjunction with adenoviral vector sequences. 

Exogenous or cryptic promoters may (under certain conditions) enhance the 



transcriptional activity of a vector in such a way that autoreplication 
occurs. Conditions determining the level of transcriptional enhancement 
(extent of El deletion, type of promoter and transgene, etc) 
need to be further defined before rational design of adenovectors with 
high autoreplication capacity becomes possible. In summary, we have shown 
autoreplication to be a novel feature of certain El-deleted adenovectors 
with likely relevance for their stability in vivo, but also with possibly 
adverse consequences for target cell function or vector immunogenic! ty . 
Full characterization of adenoviral vector systems 

should therefore include a description of their autoreplication capacity. 
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US 1997-797160 19970210 
WO 1998-US1301 19980123 
AB This invention encompasses a compn. for killing target cells, such as 
tumor cells. The compn. comprises a first and a second adenoviral 
vector that have complementary function and are mutually dependent 
on each other for replication in a target cell. One of said 
adenoviral vectors has a target cell-activated promoter 
or a functional deletion that controls and limits propagation of the' 
adenoviral vectors in the target cells which directly or 



indirectly kills the target cells. One of the adenoviral 

vectors comprises a gene encoding a protein which is expressed in 

the target cells and can induce anticancer immune responses. The target 

cells may be hepatoma, breast cancer, melanoma, colon cancer, or prostate 

cancer cells, for example. The vectors of this invention may also be 

utilized to treat other diseases such as restenosis, in which case the 

target cell may be a vascular smooth muscle cell, for example. 
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ES, FI, GB, GE, HU, IL, IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, 

LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, 

SE, SG 
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A^transgene-in serted replication-deficit adenoviral 
"vector is efrecciveiy used in in^vivo_jg,ene^Wjerapy for myocardial 
ischemia in an protective way, by a single intracoronary injection 
directly conducted deeply in the lumen of the coronary arteries in an 

sufficient for transfecting all cell types in the affected region, 
including cardiac myocytes. The vector contains a transgene coding for a 
stress-related factor (HSP70i, HSP27, etc.). 
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An adenoviral helper viruses system is disclosed that is capable of 
expressing up to 36 kB of heterologous DNA in a replication defective 
adenoviral vector. The system comprises 

adenoviral vector constructs, one or more helper viruses 
and a helper cell line. The vector construct is capable of being 
replicated and packaged into a virion particle in the helper cell when 
coinfected with a helper virus that contains a defective packaging 
signal. 

In particular, the helper cell expresses DNA from one or more of the 
"early" codings regions of the adenovirus 5 genome (Ad5) and one or more 
helper viruses express DNA from one or more of the "early" coding regions 
and all of the later coding regions of the Ad5 genome, complementing 
mutations in the corresponding regions of the vector. Also disclosed are 
methods of transferring heterologous DNA-contg. vectors into mammalian 
cells . 
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Highly sensitive and species-specific assay for 
quantification of human transgene expression levels. 
Haack A.; Poller W.; Schneider-Rasp S.; 

Thalheimer P.; Schmitt C; Hanfland P.; Brackmann H.-H.; 
Schwaab R. 

Dr. A. Haack, Inst. Exptl. Haematol. Transfu. Med., 
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English 
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CODEN: HAEMF4 



AB 
to 



During the past few years great efforts have been made to construct and 



test human factor VIII (hFVIII) and IX (hFIX) vectors suitable for 
haemophilia gene therapy in vivo. However, little is known about the 
molecular mechanisms of persistence and shut-off of transgene expression 
in the target organs after gene transfer using recombinant 
adenoviral vectors. To evaluate low transgene mRNA levels in 
different tissues, especially at long times after the gene transfer, the 
common northern blot method is often not sensitive enough. For this 
reason 

we developed a new, highly sensitive and species-specific method for hFIX 
mRNA quantification and employed it in mice treated with an 
adenoviral vector (AdSCMVFIX) expressing human FIX. In addition to 
its very high sensitivity (lowest detection level = 1 fg RNA) , the method 
was shown to be strictly species-specific, since hFIX mRNA signals were 
never detected in untreated mice. In a long-term study of 18 
vector-treated mice we compared the human FIX:Ag levels in the mouse 
plasma, the human FIX mRNA levels and human FIX vector DNA concentrations 
in the mouse liver. We found that a slow but continuous decrease of 
hFIX:Ag levels in mouse plasma was associated with corresponding decrease 
of hFIX mRNA levels in the liver. However, the AdSCMVFIX vector DNA 
levels 

did not decrease to a comparable degree, suggesting that the decrease of 
human FIX:Ag levels in mouse plasma is, to a significant extent, also 
caused by CMV promotor shut-off and only to a minor degree by loss of 
vector DNA. 
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Expression of Coxsackie adenovirus receptor and 
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Pauschinger M. ; Schoemaker R.G.; Van Veghel R.; 
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Refs: 69 
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DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 004 Microbiology 

022 Human Genetics 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Recombinant adenoviral vectors are broadly applied in gene 

therapy protocols. However, adenovector-mediated gene transfer has 
limitations in vivo. One of these is the low gene transfer rate into 
organs other than the liver after systemic intravenous vector injection. 
Local direct injection into the target organ has been used as one 

possible 

solution, but increases necessary equipment and methodology and is 
traumatic to the target. Wild- type adenovirus infection as well as 
adenovector-mediated gene transfer depends on virus interaction with the 
Coxsackie adenovirus receptor (CAR) mediating virus attachment to the 



cell 



have 



surface, and on interaction with . alpha . (v) .beta. 3 and . alpha . (v) .beta . 5 
integrins mediating virus entry into the cell. In order to assess the 
receptor-associated potential of different tissues to act as adenovector 
targets, we have therefore determined CAR and . alpha . (v) -integrin 
expression in multiple organs from different species. In addition, we 



newly determined several human, rat, pig and dog CAR-mRNA sequences. 
Sequence comparison and structural analyses of known and of newly 
determined sequences suggests a potential adenovirus binding site between 
amino acids 29 and 128 of the CAR. With respect to the virus receptor 
expression patterns we found that CAR-mRNA expression was extremely 
variable between different tissues, with the highest levels in the liver, 
whereas . alpha . (v) -integrin expression was far more homogenous among 
different organs. Both CAR and . alpha . (v) -integrin showed similar 
expression patterns among different species. There was no correlation, 
however, between the adenovector expression patterns after intravenous, 
intracardiac and aortic root injection, respectively, and the virus 
receptor patterns. In summary, many organs carry both receptors required 
to make them potential adenovector targets. In sharp contrast, their 
actual targeting clearly indicates that adenovirus receptor expression is 
necessary but not sufficient for vector transfer after systemic 
injection. 

The apparently very important role of anatomical barriers, in particular 
the endothelium, requires close attention when developing non-traumatic, 
organ-specific gene therapy protocols. 

L6 ANSWER 3 OF 7 EMBASE COPYRIGHT 2000 ELSEVIER SCI. B.V. 
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TITLE: Biochemical and functional characterization of nitric 

oxide 

synthase III gene transfer using a replication-deficient 
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AUTHOR: Frey A.; Schneider-Rasp S.; Marienfeld U.; Yu J.C.-M.; 

Paul 

M. ; Poller W. ; Schmidt H.H.H. 
CORPORATE SOURCE: Prof. H.H.H. Schmidt, Dept. Pharmacology and Toxicology, 
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SOURCE: Biochemical Pharmacology, (1999) 58/7 (1155-1166). 

Refs: 44 
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COUNTRY: United States 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 022 Human Genetics 



029 Clinical Biochemistry 

030 Pharmacology 
004 Microbiology 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Nitric oxide (NO) produced in endothelial cells has been implicated in 
the 

regulation of blood pressure, regional blood flow, inhibition of platelet 
aggregation, and endothelial and vascular smooth muscle cell 
proliferation. In a variety of cardiovascular disease states, such as 
atherosclerosis, arterial hypertension, and restenosis, expression of 
endothelial NO synthase (NOS-III) and endothelial NO production appear to 
be altered. Thus, NOS-III is an attractive target for cardiovascular gene 
therapy for which adenoviral vectors are one of the most 
effective vector systems. Therefore, a recombinant adenoviral 
vector expressing NOS-III (adenovirus type 5 [Ad5] cytomegalovirus [CMV] 
NOSIII) was constructed and biochemically and pharmacologically 
characterized both in vitro and in intact cells. Ad5CMVNOSIII-derived 
recombinant NOS-III was successfully expressed, as shown by 
immunoprecipitation and immunocytochemistry, and biologically active, as 
shown by functional assays in human primary umbilical vein and EA.hy926 
endothelial cells, as well as 293 human embryonic kidney and Chinese 
hamster ovary cells. The K(m) values for NADPH and L-arginine and the 

K(a) 

for tetrahydrobiopterin as well as the enzyme's dependency on other 
cofactors were similar to recombinant reference enzyme and literature 
values. NOS-III expression levels correlated linearly with the 
multiplicity of infection with Ad5CMVNOSIII and lasted for at least 8 
days. NOS-III transfection inhibited endothelial cell proliferation. In 
conclusion, adenovirus-mediated gene transfer of AdSCMVNOSIII to vascular 
and non-vascular cells resulted in the dose-dependent expression of 
intact, physiologically regulated, and functionally active NOS-III. 
Copyright (C) 1999 Elsevier Science Inc. 
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DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 004 Microbiology 

022 Human Genetics 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB High transgene stabilities of 1 year and more have been reported in 

immunodeficient hosts after adenovirus mediated gene transfer. Transgene 
persistence of this duration could be due to inherently high stability of 
the episomal viral vector DNA. An alternative explanation would be 

limited 

•autoreplication 1 of transgenic vector DNA, just sufficient counteract 
slow but continuous degradation within the host cells. Autoreplication 
could occur in the absence of any production of infectious virus 
particles, based on residual activity of the adenoviral DNA 
replication system only. To test this hypothesis, a series of DNA 
metabolic labeling studies in non-permissive cells cultures transfected 
with different vectors was conducted. Due to extensive El region 
deletions 



none of the vectors was able to produce viral progeny in non-permissive 
cells. Vectors fell into two categories, however, with respect to their 
autoreplication potential. Neosynthesis of vector DNA in non-permissive 
vector-transfected cells was readily detectable in 'type A 1 but not in 
'type B 1 vectors. In addition to their different transgene expression 
cassettes, vector DNA sequencing showed a less extensive El deletion in 
type A (nucleotides 453-3333 of wild-type virus) as compared to type B 
vectors (nucleotides 325-3523) . Autoreplication was also associated with 
high transcriptional activity of several viral genes (ElB-14k, 
adenoviral DNA polymerase, single-strand DNA-binding protein, 
E4-25k), in contrast to type B vectors. In addition to these 'wild-type 1 
transcripts, 'irregular' recombinant transcripts were detected in 
autoreplication vectors which contained the transgenic cDNA in 
conjunction 

with adenoviral vector sequences. Exogenous or cryptic promoters 
may (under certain conditions) enhance the transcriptional activity of a 
vector in such a way that autoreplication occurs. Conditions determining 
the level of transcriptional enhancement (extent of El deletion, type of 
promoter and transgene, etc) need to be further defined before rational 
design of adenovectors with high autoreplication capacity becomes 
possible. In summary, we have shown autoreplication to be a novel feature 
of certain El-deleted adenovectors with likely relevance for their 
stability in vivo, but also with possibly adverse consequences for target 
cell function or vector immunogenicity . Full characterization of 
adenoviral vector systems should therefore include a description 
of their autoreplication capacity. 
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TITLE: Endogenous or overexpressed cGMP-dependent protein kinases 
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perfused kidney, microdissected glomeruli, and isolated 
juxtaglomerular cells. 

AUTHOR: Gambaryan S.; Wagner C; Smolenski A.; Walter U.; 
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SOURCE* Proceedings of the National Academy of Sciences of the 
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028 Urology and Nephrology 
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LANGUAGE: English 

SUMMARY LANGUAGE: English 

AB An overactive renin-angiotensin-aldosterone system (RAAS) has a central 
role in the pathogenesis of hypertension and cardiac hypertrophy, 
precursors of cardiac failure. Natriuretic peptides and NO acting through 
their second messenger, cGMP, increase natriuresis and diuresis, and 
inhibit renin release; however the mechanism by which this inhibition of 
the RAAS system functions is obscure. We recently reported cloning of the 
cDNA for type II cGMP-dependent protein kinase (cGK II), elucidated its 
first known function of inhibiting the cystic fibrosis transmembrane 
conductance regulator in rat intestine, and initially described its 
location in rat kidney juxtaglomerular (JG) cells, the ascending thin 
limb, and the brush border of proximal tubules. Here, we demonstrate 
inhibition of isoproterenol- or forskolin- stimulated renin release by 
8-para-chlorophenylthio-cGMP ( 8-pCPT-cGMP) , a selective activator of cGK, 
and prevention of this inhibition by a selective inhibitor of cGK, 
Rp-8-pCPT-cGMPS. In systems of differing complexity, inhibition by 
8-pCPT-cGMP was nearly complete in isolated perfused kidney and 
microdissected afferent arterioles but only .simeq.25% in isolated JG 



and 



cells. Expression of either cGK II or cGK I in JG cells by using 
adenoviral vectors enhanced the inhibition of f orskolin-stimulated 
renin release by 8-pCPT-cGMP to 50%. Our results indicate that cGK II, 

possibly cGK I, can mediate cGMP inhibitory effects on renin release and 
are physiological components of the cGMP signal transduction system which 
opposes the RAAS. 
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Vaandrager A.B.; Tilly B.C. ; Smolenski A.; Schneider-Raspi 
S.; Bot A.G.M.; Edixhoven M. ; Scholte B.J.; Jarchau T.; 
Walter U.; Lohmann S.M.; Poller W.C.; De Jonge 
H.R. 

A.B. Vaandrager, Dept. of Biochemistry, Medical Faculty, 
Erasmus University Rotterdam, P.O. Box 1738, 3000 DR 
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Journal of Biological Chemistry, (1997) 272/7 (4195-4200) . 
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English 
English 

In order to investigate the involvement of cGMP-dependent protein kinase 
(cGK) type II in cGMP-provoked intestinal CI- secretion, cGMP-dependent 
activation and phosphorylation of cystic fibrosis transmembrane 
conductance regulator (CFTR) CI- channels was analyzed after expression 

cGK II or cGKIss in intact cells. An intestinal cell line which stably 
expresses CFTR ( IEC-CF7 ) but contains no detectable endogenous cGK II was 
infected with a recombinant adenoviral vector containing the cGK 
II coding region (Ad-cGK II) resulting in co-expression of active cGK II. 
In these cells, CFTR was activated by membrane-permeant analogs of cGMP 

by the cGMP-elevating hormone atrial natriuretic peptide as measured by 
1251- efflux assays and whole-cell patch clamp analysis. In contrast, 
infection with recombinant adenoviruses expressing cGK I. beta, or 
lucif erase did not convey cGMP sensitivity to CFTR in IEC-CF7 cells. 
Concordant with the activation of CFTR by only cGK II, infection with 
Ad-cGK II but not Ad-cGK I. beta, enabled cGMP analogs to increase CFTR 
phosphorylation in intact cells. These and other data provide evidence 
that endogenous cGK II is a key mediator of cGMP-provoked activation of 
CFTR in cells where both proteins are colocalized, e.g. intestinal 
epithelial cells. Furthermore, they demonstrate that neither the soluble 
cGK I. beta, nor cAMP-dependent protein kinase are able to substitute for 
cGK II in this cGMP- regulated function. 
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DOCUMENT TYPE: Journal; Article 
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LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Complex interactions between replication deficient adenoviral 

vectors (Ad5) and the immune system of the host influence the stability 

of 

transgenes in vivo. Vector-infected cells are attacked by diverse 
cellular 

immune mechanisms which limit transgene persistence. On the other hand, 
the products of several E3 region genes of wild-type adeno-virus can 
suppress host immune reactions by interference with the expression of MHC 
class I molecules and by other mechanisms. We have developed an 
adenoviral vector for human factor IX (Ad5 . DELTA. E3+FIX) which 
carries the E3 region of wild-type adenovirus, and an E3-deleted vector 

of 

otherwise similar structure (Ad5 . DELTA. E3FIX) . Intravenous injection of 
Ad5E3+FIX in C57BI/6 mice resulted in expression levels up to 6000 ng/ml 
of recombinant human factor IX in the mouse plasma and in enhanced 
transgene stability as compared with the vector Ad5 . DELTA. E3FIX . Whereas 
expression from E3-deleted vectors was essentially turned off 8 weeks 
after the gene transfer, the vector Ad5E3+FIX supported transgene 
expression with therapeutic levels of human factor IX in the mouse plasma 
for > 4 months. The enhanced stability of the vector Ad5E3+FIX appears to 
be a consequence of efficient E3 region-mediated suppression of the 
host 1 s 

antivector immune response. As an additional approach to improving 
transgene stability the influence of transient CD4+ T cell depletion of 
the host was investigated. CD4+ cytotoxic T lymphocytes, contribute to 

the 

clearance of adenovirus-inf ected cells and play a pivotal role in the 
activation of CD8+ cytotoxic T cells and as helper T cells in the 
formation of human adenovirus neutralizing antibodies (HANA) . Transient 
anti-CD4 treatment of the host limited to the time of vector injection 
resulted in a significant prolongation of transgene expression from the 
factor IX vector Ad5E3+FIX and a lucif erase vector AdSLuc. The 
combination 

of transient anti-CD4 treatment of the host and integration of a complete 
E3 region in an adenoviral vector resulted in markedly improved 
transgene stability after gene transfer to the liver (therapeutic factor 
IX levels for > 6 months) . 
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d?L^° r ^ ?h VS \ eport , ed that 56% of French families with maturity-onset 

t£ T y ° H ^ (MODY> Carry a rautation ^ the glucokinase gene 
(GCK) Therefore, the authors have estd. a quick and sensitive 
nonradioactive technique (with the PhastSystemTM based on single-strand 
T^rf P^^ism [SSCP] anal., to routinely screen Se if exons 
of GCK for mutations. \ The authors have studied GCK in 12 younq 
hyperglycemic patients with a strong family history of type II diabetes 
SSCP variants were obsdi in 6 of those 12 patients (50%), which 
^ravffiaSe^^ire^^T " five . families wh ere DNA from addnl. members 
In exon 3 a 33 £ d^^TT^ ldentif ^ ed a 10 " b P (base pair) deletion 
in exon 3, a 33-bp deletioK at the exon 5/intron 5 junction, including 
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ex^nT^Arl^Tn ,GT, ° £ T donor s P lice site ' a nonsense mutation in 
exon 5 (Argl86 .fwdarw. stop)\in a Black-African family, which has been 

mutations: " P" vi °"^y in a Caucasian family; and three^^sense ° 
Thr209 fwdarw. Met209 in exon 6\Gly261 .fwdarw. Glu261 in exon 7 and 

found 9 Wd3rW - Trp36 ±n eX ° n 2 - \ e missense mutation in axon 2 was 

only in the second and third generakon of the tested family but not in 
the first To the authors- knowledgeX this is the first time that a de 
novo mutation of GCK is reported withiV a family. All six families 
carrying a mutation in GCK were typicaAMODY and most of their affected 
members had a mild form of diabetes. Th\s nonradioactive sUl techniaue 
may be useful to routinely diagnose gluco\inase deficiency, which is an 
important cause of hyperglycemia among you\g type II diabetic patients 

ST glucokinase gene mutation detection MODY disease aiaDetlc Patients, 

IT Gene, animal " 
RL: BIOL (Biological study) 

(for glucokinase, detection of mutations in\ in humans with 
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IT Genetic polymorphism \ y eB " 

(single-strand conformation, glucokinase gene mutations in humans with 
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IT, Diabetes mellitus 

(MODY (maturity-onset diabetes of the young), glucokinase gene 
Ph^tSys?em n inr ' deteCtl ° n ° f ' SSCP Usin * nonradioactive 

IT 9001-51-8, Glucokinase 

RL: BIOL (Biological study) 

£\ f ° r % d !u teCti0n ° f mutations in- in humans with matuVty-onset 
diabetes of the young, SSCP using nonradioactive PhastSystem in) 

L10 ANSWER 17 OF 25 CAPLUS COPYRIGHT 2000 ACS 

TI A leucine-to-proline substitution causes a defective .alpha 1- \ 
AN l^^^sL^APLuS 1616 aSS ° Ciated " ith obstructive lung disease 



of 



contrast to Ad309, induced significantly larger plaques after infection 

A549 cells. This well-described large plaque phenotype of an Elb 

-19kD mutant virus is likely the result of early viral release and 

enhanced cell-to-cell viral spread. Loss of Elb-19kD function 

caused only minor cell line-specific increase or decrease in viral yield. 

We conclude that deletion of the Elb-19kD gene may 

enhance the tumoricidal effects of a replicating adenoviral 

vector . 
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Partially deleted adenoviral vectors 
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The invention is directed to novel partially deleted adenoviral 
vectors (DeAd) in which the majority of adenoviral early genes 
required for replication are deleted from the vector and placed within 

chromosome of a producer cell line under conditional promoter control. 
Rephrased, the expression of genes encoding virion structural proteins is 
made conditional by replacement of the major late promoter with 
alternative promoters that can be controlled. . Moreover, the procedures 
described here is directed to DeAd vectors in which expression of genes 
encoding virion structural proteins in diminished by deletion the VA RNA 
genes from the vector. This system is applicable to human adenovirus 2, 
5, 6, and 17. The partially deleted adenoviral (DeAd) vectors of the 
invention can accommodate inserts, such as transgenes, of up to 12-15 kb 
in size. The invention is further directed to DeAd vector producer cell 
lines that contain the adenoviral early genes necessary for replication 
under conditional promoter control that allow for large scale prodn. of 
vectors. This conditional promoter system includes control sequences 

the dimerizer gene or tetracycline or ecdysone control systems. The 
invention is also directed to methods for the prodn. of DeAd vectors in 
such cell lines and to the use of such vectors to deliver transgenes to 
target cells. These transgenes include the CFTR and human 
. alpha . -galactosidase A and erythropoietin and factor VII and factor IX. 
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Claimed are adenoviral vectors prepd. by inserting 
exogenous nucleic acid between the terminal segments of the linear 
adenovirus genome, which include the viral origin of replication and 
packaging sequence genes. The vectors are based on adenovirus type 5, 

are prepd. with a a helper adenovirus comprising a deletion of 

genes E1A and/or E1B. The helper virus contains a promoter with 

binding sites for the MAZ and Spl transcription factors. Co-transf ection 

with the adenoviral vector, the helper vector, and 

administration of the MAZ and SP1 transcription factors produces 

expression of the exogenous nucleic acid. 
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An E1B gene-attenuated adenovirus (dll520) has been proposed to 
have a selective cytolytic activity in cancer cells with a mutation or 
deletion in the p53 tumor suppressor gene (p53-null), a defect 
present in almost half of human hepatocellular carcinomas (HCCs) . In this 
study, the in vitro and in vivo antitumor activity of dll520 was 
investigated focusing on two human HCC cell lines, a p53-wild type 
(p53-wt) cell line and a p53-null cell line. dll520 was tested for in 
vitro cytopathic effects and viral replication in the human HCC cell 

Hep3B (p53-null) and HepG2 (p53-wt) . The in vivo antitumor effects of 
dll520 were investigated in tumors grown s.c. in a severe combined 
immunodef icient mouse model. In addition, the combination of dll520 
infection with systemic chemotherapy was assessed in these tumor 
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The invention discloses novel means and methods for the generation of 
adenovirus vectors. One method of the invention entails a 
method for generating an adenovirus vector comprising welding 
together two nucleic acid mols. whereby said mols. comprise partially 
overlapping sequences capable of combining with each other allowing the 
generation of a phys. linked nucleic acid comprising at least two 
functional adenovirus inverted terminal repeats, a functional 
encapsulation signal, and a nucleic acid of interest or functional parts, 
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derivs., and/or analogs thereof. A novel packaging cell line, designated 
911, is derived from diploid human embryonic retinoblasts (HER) that 
harbors nucleotides 80-6788 of the adenovirus 5 genome. Novel packaging 
cell lines are also provided that express just E1A genes and E1B genes 
without undergoing apoptotic cell death, as occurs in human diploid cells 
that express E1A in the absence of E1B, and are able to transcomplement 
ElB-defective recombinant adenoviruses. Packaging constructs that are 
mutated or deleted for E1B 21-kDa, but just express the 55-kDa protein, 
and packaging constructs to be used for generation of complementing cell 
lines from diploid cells without the need of selection with marker genes 
are also provided. After transfection of HER cells with construct 
pIG.ElA.ElB, 7 independent cell lines could be established (designated 
PER. CI to PER.C9) which express E1A and E1B proteins, are stable, and 
complement El-defective adenovirus vectors. New adenovirus 
vectors are provided with extended El deletions but contain pIX 
promoter sequences and the pix gene, and are the basis 
for the development of further deleted adenovirus vectors that 
are mutated for E2A, E2B, or E4. 
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AB Homeostasis of cell numbers in tissues is maintained by a critical 
balance 

between cell proliferation and programmed cell death or apoptosis. Many 
human viruses are able to develop suitable strategies for modifying 
apoptosis in virus-infected cells and in virus-primed T cells, Apoptosis 
is characterized by the fragmentation of nuclear DNA into 180-200 bp 
apoptotic bodies and can be analysed microscopically or by flow cytometry 
using staining with various dyes. Moreover DNA cleavage can be identified 
by electrophoresis and by specific labeling using in situ 
nucleotidyltransferase assay (ISNT) , terminal 

deoxynucleotidyltransf erase- 

mediated dUTP nick-end labeling technique (Tunel), or by Elisa. 

Adenovirus 

E1A induces expression of protooncogenes c-myc and c-fos which sensitize 
cells to apoptosis; EBV EBNA-5, and adenovirus E1A, HPV E7, and 
polyomavirus large T act in the same way by displacing pRB-bound E2F. EBV 
EBNA-5, HPV E6, Adenovirus E1B 55 kDa inactivate/ the tumor 
suppressor protein p53 and engage the cells in the transformation 
process . 

EBV LMP-1, HHV6, and HTLV1 tax induce the antiapoptotic bcl-2 protein. 

EBV 

BHRF1 encodes proteins with homology to bcl-2 and Adenovirus E1B 

19 kDa encodes proteins that have protective functions similar to bcl-2. 

Activated lymphocytes responding to viral infections express high levels 

of fas and are susceptible to apoptosis. TNF alpha can 

down- or up-regulate fas and down-regulates TNF-R. Adenovirus E1B 

19 kDa blocks the proapoptotic activity of TNF alpha. 

Inversly, Cytomegalovirus, hepatitis c virus and Myxoviruses up-regulate 
fas antigen prior to undergoing apoptosis. In HIV-infected patients, CD4+ 
T-cell apoptosis is mediated by the cytopathic effect of the virus and 

the 



by 



cell surface expression of gp 120-env protein. Moreover, an accelerated 
T-cell apoptosis in HIV-infected individuals is characterized by (i) HIV 
gpl20-CD4+ cross-linking and subsequent aberrant signaling of T-cells, 
(ii) involvement of TNF alpha- f as/Apo- 1 (TNF-R) 

binding, (iii) involvement of accessory cells as an apoptosis inducer and 
as a result of defective antigen presentation, (iv) possible superantigen 
activity induced by HIV products and cof actors. Many viruses also encode 
proteins with protease activity which could induce apoptosis. The 
induction of apoptosis may result in virus clearance, in contrast the 
inhibition of apoptosis may result in virus cell transformation and viral 
persistence. Indirectly, the apoptosis of infected cells may be induced 

CTLs, NK cells and cytokines. In addition, apoptosis-mediated 
physiological depletion of T lymphocytes in the course of viral infection 
can silence the immune response and can induce immunodeficiency. 
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AB The 72 kDa 1E1 protein of human cytomegalovirus (HCMV) is one of a few 

viral regulatory proteins expressed immediately after infection of a host 
cell. Although it is now well-established that 1E1 is a potent 
transcriptional activator of the human immunodeficiency virus (HIV) long 
terminal repeat (LTR) , the identity of the nucleotide sequence responsive 
to 1E1 remains elusive and the molecular mechanism of this interaction is 
not well-understood. We have constructed various LTR mutants and tested 
them for their ability to be activated by 1E1 using transient 

transfection 

assays. Mutations in the NF-kappa B sites, of either a few changes in the 
nucleotide sequence or a deletion of the entire region, abrogated 
lEl-driven transactivation. Deletion of the Tat-responsive element (TAR) 
had no significant effect on reporter expression. Mutations in the Spl 
sites or the TATA box significantly lowered LTR activity, but this is 
probably due to an effect on the general transcription system, as these 
elements are also required for the transactivation of the LTR by many 
stimulators including Tat, tumour necrosis factor alpha (TNF- 
alpha) . E1A/E1B and phorbol myristate acetate (PMA) . In 

addition, gel retardation analysis demonstrated that NF- kappa B activity 
was significantly increased in human T lymphoid H9 and monocytic U937 

cell 

lines constitutively expressing 1E1. Taken together, these data suggest 
that NF- kappa B plays a central role in the 1E1 transactivation of the 
HIV LTR. 
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AB The adenovirus E1A and E1B proteins are required for 

transformation of primary rodent cells. When expressed in the absence of 
the 19, 000-dalton (19K) E1B protein, however, the E1A proteins 
are acutely cytotoxic and induce host cell chromosomal DNA fragmentation 
and cytolysis, analogous to cells undergoing programmed cell death 
(apoptosis) . E1A alone can efficiently initiate the formation of foci 
which subsequently undergo abortive transformation whereby stimulation of 
cell growth is counteracted by continual cell death. Cell lines with an 
immortalized growth potential eventually arise with low frequency. 
Coexpression of the E1B 19K protein with E1A is sufficient to 
overcome abortive transformation to produce high-frequency 

transformation . 

Like E1A, the tumoricidal cytokine tumor necrosis factor alpha { 
TNF-alpha) evokes a programmed cell death response in 
many tumor cell lines by inducing DNA fragmentation and cytolysis. 
Expression of the E1B 19K protein by viral infection, by 

transient expression, or in transformed cells completely and specifically 
blocks this TNF-alpha- induced DNA fragmentation and 

cell death. Cosegregation of 19K protein transforming activity with 
protection from TNF-alpha-mediated cytolysis 

demonstrates that both activities are likely the consequence of the same 

function of the protein. Therefore, we propose that by suppressing an 

intrinsic cell death mechanism activated by TNF-alpha 

or E1A, the E1B 19K protein enhances the transforming activity 

of E1A and enables adenovirus to evade TNF-alpha 

-dependent immune surveillance. 
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'AB Adenovirus E1A promotes apoptosis by interacting with and inhibiting 

negative regulators of cell cycle control. Binding of E1A to, and 
inhibition of, the transcriptional coadaptor p300 promotes accumulation 

of 

the p53 tumor suppressor protein which induces apoptosis. By inhibiting 
p300, E1A prevents the transcriptional activation of mdm-2, the product 

of 

which interacts with and promotes the degradation of p53. Thus the 

ElA-p300 interaction disables the negative feedback loop to control p53 

levels, which left unrestrained, cause apoptosis rather than growth 

arrest. The E1B 19K protein functions analogously to Bcl-2 to 

inhibit apoptosis by E1A, p53, and multiple other stimuli. The E1B 

19K protein functions by at least two independent mechanisms to inhibit 

apoptosis. First, the E1B 19K protein binds to the pro-apoptotic 

Bar protein to prevent loss of mitochondrial membrane potential, caspase 

activation, and apoptosis. Second, the E1B 19K protein inhibits 

caspase interaction by interfering with the function of adaptor molecules 

such as FADD and Ced-4 that interact with and activate caspases. By 

inhibiting FADD-dependent activation of the caspase FLICE, the E1B 

19K protein can disable both the TNF-alpha- and the 

Fas-mediated death signaling pathways which play an important role in 

immune surveillance against virus infection and cancer. The E1B 

19K protein binds to Ced-4, and presumably mammalian Ced-4 homologues, 

and 

thereby prevents caspase activation. Thus, the study of the mechanism of 
regulation of apoptosis by the adenovirus transforming proteins has 
revealed important regulatory steps in death signaling pathways. (C) 1998 
Academic Press . 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
of cell numbers in tissues is maintained by a critical 
balance between cell proliferation and programmed cell death or 
apoptosis . 

Many human viruses are able to develop suitable strategies for modifying 
apoptosis in virus-infected cells and in virus-primed T cells. Apoptosis 
is characterized by the fragmentation of nuclear DNA into 180-200 bp 
apoptotic bodies and can be analysed microscopically or by flow cytometry 
using staining with various dyes. Moreover DNA cleavage can be identified 
by electrophoresis and by specific labeling using in situ 

nucleotidytransferase assay (ISNT) , terminal deoxynucleotidyltransf erase- 
mediated dUTP nick-end labeling technique (Tunel), or by Elisa. 
Adenovirus 

E1A induces expression of pr otooncogenes c-myc and c-fos which sensitize 
cells to apoptosis; EBV EBNA-5, and adenovirus E1A, HPV E7, and 
polyomavirus large T act in the same way by displacing pRB-bound E2F. EBV 
EBNA-5, HPV E6, Adenovirus E1B 55 kDa inactivate the tumor 
suppressor protein p53 and engage the cells in the transformation 
process. 

EBV LMP-1, HHV6, and HTLV1 tax induce the antiapoptotic bcl-2 protein. 

EBV 



the 



(ii) 



BHRF1 encodes proteins with homology to bcl-2 and Adenovirus E1B 
19 kDa encodes proteins that have protective functions similar to bcl-2. 
Activated lymphocytes responding to viral infections express high levels 
of fas and are susceptible to apoptosis. TNF alpha can 
down- or up-regulate fas and down-regulates TNF-R. Adenovirus E1B 
19 kDa blocks the proapoptotic activity of TNF alpha. 

Inversly, Cytomegalovirus, hepatitis c virus and Myoviruses up-regulate 
fas antigen prior to undergoing apoptosis. In HIV-infected patients, CD4+ 
T-cell apoptosis is mediated by the cytopathic effect of the virus and 

cell surface expression of gp 120-env protein. Moreover, an accelerated 
T-cell apoptosis in HIV-infected individuals is characterized by (i) HIV 
gpl20-CD4+ doss-linking and subsequent aberrant signaling of T-cells, 

involvement of TNF alpha- fas/Apo-1 (TNF-R) binding, 
(iii) involvement of accessory cells as an apoptosis inducer and as a 
result of defective antigen presentation, (iv) possible superantigen 
activity induced by HN products and cof actors. Many viruses also encode 
proteins with protease activity which could induce apoptosis. 

The induction of apoptosis may result in virus clearance, in contrast 
the inhibition of apoptosis mag result in virus cell transformation and 
viral persistence. Indirectly, the apoptosis of infected cells may be 
induced by CTLs, NK cells and cytokines. In addition, apoptosis-mediated 
physiological depletion of T lymphocytes in the course of viral infection 
can silence the immune response and can induce immunodeficiency. 
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AB The 72 kDa IEl protein of human cytomegalovirus (HCMV) is one of a few 

viral regulatory proteins expressed immediately after infection of a host 
cell. Although it is now well-established that IEl is a potent 
transcriptional activator of the human immunodeficiency virus (HIV) long 
terminal repeat (LTR) , the identity of the nucleotide sequence responsive 
to IEl remains elusive and the molecular mechanism of this interaction is 
not well-understood. We have constructed various LTR mutants and tested 
them for their ability to be activated by IEl using transient 

transf ection 

assays. Mutations in the NF-kappa B sites, of either a few changes in the 
nucleotide sequence or a deletion of the entire region, abrogated 
IEl-driven transactivation . Deletion of the Tat-responsive element (TAR) 
had no significant effect on reporter expression. Mutations in the Spl 
sites or the TATA box significantly lowered LTR activity, but this is 
probably due to an effect on the general transcription system, as these 
elements are also required for the transactivation of the LTR by many 
stimulators including Tat, tumour necrosis factor alpha (TNF- 
alpha) , E1A/E1B and phorbol myristate acetate (PMA). In 

addition, gel retardation analysis demonstrated that NF-kappa B activity 
was significantly increased in human T lymphoid H9 and monocytic U937 

cell 



lines constitutively expressing IE1. Taken together, these data suggest 
that NF-kappa B plays a central role in the IE1 transactivation of the 

HIV 

LTR. 
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AB The pathology of type 5 (Ad5) pneumonia in Sigmodon hispidus cotton 

rats is closely similar to that in humans. Virus replicates in 

bronchiolar 

epithelial cells, but in situ hybridization shows early gene expression 

in 

macrophage/monocytes in alveoli and hilar lymph nodes. Only early gene 
expression is required to produce the pathology of which there is an 
11 early 11 and a 11 late 1 1 phase. The early region 3 (E3), which does not 
function in viral replication, plays an important role in the natural 
history of at least the subgroup C adenoviruses (types 1, 2, 5, 6) , which 
produce latent infections in host-infected lymphocytes: The 19-kDa 
glycoprotein markedly reduces the transport of the class I MHC to the 
surface of infected cells and, therefore, the attack of cytotoxic T 
cells, 

which could eliminate infected cells. When this gene is mutated, the 
late-phase inflammatory response to infection is markedly increased. The 
E3 14.7-kDa protein reduces the presence of polymorphonuclear leukocytes 
in the early-phase pathological inflammatory exudate. The E1B 
55-kDa is essential to effect the late phase, and when its gene is 
mutated, the inflammation is greatly reduced although viral replication 

is 

not affected. Because only early genes are required to induce the 
complete 

pathogenesis of adenovirus infection in cotton rats, it is possible to 
produce the same pneumonia in lungs of mice in which only adenovirus 

early 

genes are expressed. In the unique mouse model, it was possible to 
demonstrate that tumor necrosis factor (TNF) -alpha, 

interleukin-1, (IL-1), and IL-6 cytokines are elaborated during the first 
2 to 3 days after infection, but only TNF-alpha plays 

a major role in the early phase of pathogenesis. In nude mice, the late 
inflammatory response does not appear, indicating that it primarily 
consists of T cells. Steroids almost completely eliminate the pneumonic 
inflammatory response to infection. 
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AB The adenovirus E1A and E1B proteins are required for 

transformation of primary rodent cells. When expressed in the absence of 
the 19, 000-dalton (19K) E1B protein, however, the E1A proteins 
are acutely cytotoxic and induce host cell chromosomal DNA fragmentation 
and cytolysis, analogous to cells undergoing programmed cell death 
(apoptosis) . E1A alone can efficiently initiate the formation of foci 
which subsequently undergo abortive transformation whereby stimulation of 
cell growth is counteracted by continual cell death. Cell lines with an 
immortalized growth potential eventually arise with low frequency. 
Coexpression of the E1B 19K protein with E1A is sufficient -to 
overcome abortive transformation to produce high-frequency 

transformation. 

Like E1A, the tumoricidal cytokine tumor necrosis factor alpha ( 
TNF-alpha) evokes a programmed cell death response in 
many tumor cell lines by inducing DNA fragmentation and cytolysis. 
Expression of the E1B 19K protein by viral infection, by 

transient expression, or in transformed cells completely and specifically 
blocks this TNF- alpha -induced DNA fragmentation and 

cell death. Cosegregation of 19K protein transforming activity with 
protection from TNF- alpha-media ted cytolysis 

demonstrates that both activities are likely the consequence of the same 

function of the protein. Therefore, we propose that by suppressing an 

intrinsic cell death mechanism activated by TNF-alpha 

or E1A, the E1B 19K protein enhances the transforming activity 

of E1A and enables adenovirus to evade TNF-alpha 

-dependent immune surveillance. 
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AB A review with 106 refs. Adenovirus E1A promotes apoptosis by interacting 
with and inhibiting neg. regulators of cell cycle control. Binding of 

E1A 

to, and inhibition of, the transcriptional coadaptor p300 promotes 
accumulation of the p53 tumor suppressor protein which induces apoptosis. 
By inhibiting p300, E1A prevents the transcriptional activation of mdm-2, 
the product of which interacts with and promotes the degrdn. of p53. 

Thus 



11 



viral 



gpl20-CD4+ crosslmkmg and subsequent aberrant signaling of T-cells 

involvement of TNF alpha-fas/Apo-1 (TNF-RJ binding, 
(iii) involvement of accessory cells as an apoptosis inducer and as a 
result of defective antigen presentation, (i.v.) possible superantigen 
activity induced by HIV products and cof actors. Many viruses also encode 
proteins with protease activity which could induce apoptosis. The 
induction of apoptosis may result in virus clearance, in contrast the 
inhibition of apoptosis may results in virus cell transformation and 



persistence. Indirectly, the apoptosis of infected cells may be induced 
by CTLs, NK cells and cytokines. In addn., apoptosis-mediated physiol. 
depletion of T lymphocytes in the course of viral infection can silence 
the immune response and can induce immunodeficiency. 
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The 72 kDa IE1 protein of human cytomegalovirus (HCMV) is one of a few 
viral regulatory proteins expressed immediately after infection of a host 
cell. Although it is now well-established that IE1 is a potent 
transcriptional activator of the human immunodeficiency virus (HIV) long 
terminal repeat (LTR), the identity of the nucleotide sequence responsive 
to IE1 remains elusive and the mol. mechanism of this interaction is not 
well-understood. We have constructed various LTR mutants and tested them 
for their ability to be activated by IE1 using transient transfection 
assays. Mutations in the NF-. kappa. B sites, of either a few changes in 
the nucleotide sequence or a deletion of the entire region, abrogated 
IEl-driven transactivation. Deletion of the Tat-responsive element (TAR) 
had no significant effect on reporter expression. Mutations in the Spl 
sites or the TATA box significantly lowered LTR activity, but this is 
probably due to an effect on the general transcription system, as these 
elements are also required for the transactivation of the LTR by many 
stimulators including Tat, tumor necrosis factor alpha (TNF-. 
alpha.), E1A/E1B and phorbol myristate acetate (PMA). 
In addn., gel retardation anal, demonstrated that NF-. kappa. B activity 

significantly increased in human T lymphoid H9 and monocytic U937 cell 
lines constitutively expressing IE1. Taken together, these data suggest 
that NF-. kappa. B plays a central role in the IE1 transactivation of the 
HIV LTR. 
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the ElA-p300 interaction disables the neg. feedback loop to control p53 
levels, which left unrestrained, cause apoptosis rather than growth 
arrest. The E1B 19K protein functions analogously to Bcl-2 to 
inhibit apoptosis by E1A, p53, and multiple other stimuli. The 
E1B 19K protein functions by at least two independent mechanisms 
to inhibit apoptosis. First, the E1B 19K protein binds to the 
pro-apoptotic Bax protein to prevent loss of mitochondrial membrane 
potential, caspase activation, and apoptosis. Second, the E1B 
19K protein inhibits caspase interaction by interfering with the function 
of adaptor mols. such as FADD and Ced-4 that interact with and activate 
caspases. By inhibiting FADD-dependent activation of the caspase FLICE, 
the E1B 19K protein can disable both the TNF-. 
alpha.- and the Fas-mediated death signaling pathways which play 
an important role in immune surveillance against virus infection and 
cancer. The E1B 19K protein binds to Ced-4, and presumably 
mammalian Ced-4 homologs, and thereby prevents caspase activation. Thus, 
the study of the mechanism of regulation of apoptosis by the adenovirus 
transforming proteins has revealed important regulatory steps in death 
signaling pathways, (c) 1998 Academic Press. 
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AB A review with 51 refs. Homeostasis of cell nos. in tissues is maintained 
by a crit. balance between cell proliferation and programmed cell death 



or 



for 



apoptosis. Many human viruses are able to develop suitable strategies 

modifying apoptosis in virus-infected cells and in virus-primed T cells. 
Apoptosis is characterized by the fragmentation of nuclear DNA into 
180-200 bp apoptotic bodies and can be analyzed microscopically or by 

flow 

cytometry using staining with various dyes. Moreover DNA cleavage can be 
identified by electrophoresis and by specific labeling using in situ 
nucleotidyltransferase assay (ISNT), terminal 

deoxynucleotidyltransferase- 

mediated dUTP nick-end labeling technique (Tunel), or by Elisa. 
Adenovirus E1A induces expression of protooncogenes c-myc and c-fos which 
sensitize cells to apoptosis; EBV EBNA-5, and adenovirus E1A, HPV E7, and 
polyomavirus large T act in the same way by displacing pRB-bound E2F. 

EBV " ' 

ENBA-5, HPV E6, Adenovirus E1B 55 kDa inactivate the tumor 
suppressor protein p53 and engage the cells in the transformation 

process. 

EBV LMP-1, HHV6M and HTLV1 tax induce the antiapoptotic bcl-2 protein. 

EBV BHRF1 encodes proteins with homol. to bcl-2 and Adenovirus E1B 

19 kDa encodes proteins that have protective functions similar to bcl-2. 

Activated lymphocytes responding to viral infections express high levels 

of fas are susceptible to apoptosis. TNF. alpha, can 

down- or up-regulate fas and down-regulates TNF-R. Adenovirus E1B 

19 kDa blocks the proapoptotic activity of TNF. alpha. . 

Inversely, Cytomegalovirus, hepatitis C virus and Myxoviruses up-regulate 

fas antigen prior to undergoing apoptosis. In HIV-infected patients, 

CD4+ 

T-cell apoptosis is mediated by the cytopathic effect of the virus and 

the 

cell surface expression of gpl20-env protein. Moreover, an accelerated 
T-cell apoptosis in HIV-infected individuals is characterized by (i) HIV 



' LANGUAGE : English 

AB A review with 23 refs. on the mol . pathogenesis of adenovirus infections. 
The results indicate that only the expression of early genes is required 
for infection. Early genes E1A, E1B, and E3 are important. 
These genes, and possibly others, induce an early, inflammatory phase 
which the cytokine TNF-. alpha., and possibly others, 
produce. A cytotoxic T-cell response induces the late phase. 
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and prevents cytolysis by tumor necrosis factor 
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The adenovirus E1A and E1B proteins are required for 
transformation of primary rodent cells. When expressed in the absence of 
the 19, 000-dalton (19K) E1B protein, however, the E1A proteins 
are acutely cytotoxic and induce host cell chromosomal DNA fragmentation 
and cytolysis, analogous to cells undergoing programmed cell death 
(apoptosis) . E1A alone can efficiently initiate the formation of foci 
which subsequently undergo abortive transformation whereby stimulation of 
cell growth is counteracted by continual cell death. Cell lines with an 
immortalized growth potential eventually arise with low frequency. 
Coexpression of the E1B 19K protein with E1A is sufficient to 
overcome abortive transformation to produce high-frequency 
transformation. 

Like E1A, the tumoricidal cytokine tumor necrosis factor .alpha. ( 
TNF-. alpha.) evokes a programmed cell death response in 
many tumor cell lines by inducing DNA fragmentation and cytolysis. 
Expression of the E1B 19K protein by viral infection, by 

transient expression, or in transformed cells completely and specifically 
blocks this TNF- . alpha . -induced DNA fragmentation and 
cell death. Cosegregation of 19K protein transforming activity with 
protection from TNF- . alpha . -mediated cytolysis 

demonstrates that both activities are likely the consequence of the same 
function of the protein. Therefore, the authors propose that by 
suppressing an intrinsic cell death mechanism activated by TNP- . 
alpha, or E1A, the E1B 19K protein enhances the 

transforming activity of E1A and enables adenovirus to evade TNF 
- .alpha. -dependent immune surveillance. 
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Role of apoptosis in the pathogenesis of human virus 
disease . 
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' AB Homeostasis of cell numbers in tissues is maintained by a critical 
balance 

between cell proliferation and programmed cell death or apoptosis. Many 
human viruses are able to develop suitable strategies for modifying 
apoptosis in virus-infected cells and in virus-primed T cells. Apoptosis 
is characterized by the fragmentation of nuclear DNA into 180-200 bp 
apoptotic bodies and can be analysed microscopically or by flow cytometry 
using staining with various dyes. Moreover DNA cleavage can be identified 
by electrophoresis and by specific labeling using in situ 

nucleotidytransf erase assay (ISNT) , terminal deoxynucleotidyltransf erase- 
mediated dUTP nick-end labeling technique (Tunel), or by Elisa. 
Adenovirus 

E1A induces expression of protooncogenes c-myc and c-fos which sensitize 
cells to apoptosis; EBV EBNA-5, and adenovirus E1A, HPV E7, and 
polyomavirus large T act in the same way by displacing pRB-bound E2F. EBV 
EBNA-5, HPV E6, Adenovirus E1B 55 kDa inactivate the tumor 
suppressor protein p53 and engage the cells in the transformation 
process . 

EBV LMP-1, HHV6, and HTLV1 tax induce the antiapoptotic bcl-2 protein. 



EBV 



the 



the 



by 



BHRF1 encodes proteins with homology to bcl-2 and Adenovirus E1B 

19 kDa encodes proteins that have protective functions similar to bcl-2. 

Activated lymphocytes responding to viral infections express high levels 

of fas and are susceptible to apoptosis. TNF-alpha can 

down- or up-regulate fas and down-regulates TNF-R. Adenovirus E1B 

19 kDa blocks the proapoptotic activity of TNF-alpha. 

Inversely, Cytomegalovirus, hepatitis C virus and Myxoviruses up-regulate 
fas antigen prior to undergoing apoptosis. In HIV-infected patients, CD4+ 
T-cell apoptosis is mediated by the cytopathic effect of the virus and 

cell surface expression of gp 120-env protein. Moreover, on accelerated 
T-cell apoptosis in HIV-infected individuals is characterized by (i) HIV 
gp!20-CD4+ cross-linking and subsequent aberrant signaling of T-cells, 
(ii) involvement of TNF alpha-f as/Apo-1 (TNF-R) 

binding, (iii) involvement of accessory cells as an apoptosis inducer and 
as a result of defective antigen presentation, (iv) possible superantigen 
activity induced by HIV products and cof actors. Many viruses also encode 
proteins with protease activity which could induce apoptosis. The 
induction of apoptosis may result in virus cell clearance, in contrast 

inhibition of apoptosis may result in virus cell transformation and viral 
persistence. Indirectly, the apoptosis of infected cells may be induced 



CTs, NK cells and cytokines. In addition, apoptosis-mediated 
physiological 

depletion of T lymphocytes in the course of viral infection can silence 
the immune response and can induce immunodeficiency. 
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AB The 72 kDa IE1 protein of human cytomegalovirus (HCMV) is one of a few 

viral regulatory proteins expressed immediately after infection of a host 
cell. Although it is now well-established that IE1 is a potent 



transcriptional activator of the human immunodeficiency virus (HIV) long 
terminal repeat (LTR) , the identity of the nucleotide sequence responsive 
to IE1 remains elusive and the molecular mechanism of this interaction is 
not well-understood. We have constructed various LTR mutants and tested 
them for their ability to be activated by IE1 using transient 
transfection 

assays. Mutations in the NF-kappa-B sites, of either a few changes in the 
nucleotide sequence or a deletion of the entire region, abrogated 
IEl-driven transactivation . Deletion of the Tat-responsive element (TAR) 
had no significant effect on reporter expression. Mutations in the Spl 
sites or the TATA box significantly lowered LTR activity, but this is 
probably due to an effect on the general transcription system, as these 
elements are also required for the transactivation of the LTR by many 
stimulators including Tat, tumour necrosis factor alpha (TNF- 
alpha) , E1A/E1B and phorbol myristate acetate (PMA) . In 

addition, gel retardation analysis demonstrated that NF-kappa-B activity 
was significantly increased in human T lymphoid H9 and monocytic U937 

cell 

lines constitutively expressing IE1. Taken together, these data suggest 
that NF-kappa-B plays a central role in the IE1 transactivation of the 

HIV 

LTR. 
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LANGUAGE: English 

AB The adenovirus E1A and E1B proteins are required for 

transformation of primary rodent cells. When expressed in the absence of 
the 19, 000-dalton (19K) E1B protein, however, the E1A proteins 
are acutely cytotoxic and induce host cell chromosomal DNA fragmentation 
and cytolysis, analogous to cells undergoing programmed cell death 
(apoptosis) . E1A alone can efficiently initiate the formation of foci 
which subsequently undergo abortive transformation whereby stimulation of 
cell growth is counteracted by continual cell death. Cell ines with an 
immortalized growth potential eventually arise with low frequency. 
Coexpression of the E1B 19K protein with E1A is sufficient to 
overcome abortive transformation to produce high-frequency 

transformation. 

Like E1A, the tumoricidal cytokine tumor necrosis factor .alpha. ( 
TNF-. alpha.) evokes a programmed cell death response in 
many tumor cell lines by inducing DNA fragmentation and cytolysis. 
Expression of the E1B 19K protein by viral infection, by 

transient expression, or in transformed cells completely and specifically 
blocks this TNF- . alpha. -induced DNA fragmentation and 
cell death. Cosegregation of 19K protein transforming actvity with 
protection from TNF- . alpha . -mediated cytolysis 

demonstrates that both activities are likely the consequence of the same 

function of the protein. Therefore, we propose that by suppressing an 

intrinsic cell death mechanism activated by TNF- . alpha 

. or E1A, the E1B 19K protein enhances the transforming activity 

of E1A and enables adenovirus to evade TNF- . alpha 

.-dependent immune surveillance. 
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AB Adenovirus E1A promotes apoptosis by interacting with and inhibiting 
negative regulators of cell cycle control. Binding of E1A to, and 
inhibition of, the transcriptional coadaptor p300 promotes accumulation 

of 

the p53 tumor suppressor protein which induces apoptosis. By inhibiting 
p300, E1A prevents the transcriptional activation of mdm-2, the product 

which interacts with and promotes the degradation of p53. Thus the 
ElA-p300 interaction disables the negative feedback loop to control p53 
levels, which left unrestrained, cause apoptosis rather than growth 
arrest. The E1B 19K protein functions analogously to Bcl-2 to 
inhibit apoptosis by E1A, p53, and multiple other stimuli. The E1B 
19K protein functions by at least two independent mechanisms to inhibit 
apoptosis. First, the E1B 19K protein binds to the pro-apoptotic 
Bax protein to prevent loss of mitochondrial membrane potential, caspase 
activation, and apoptosis. Second, the E1B 19K protein inhibits 
caspase interaction by interfering with the function of adaptor molecules 
such as FADD and Ced-4 that interact with and activate caspases. By 
inhibiting FADD-dependent activation of the caspase FLICE, the E1B 
19K protein can disable both the TNF-. alpha.- and the 

Fas-mediated death signaling pathways which play an important role in 
immune surveillance against virus infection and cancer. The E1B 
19K protein binds to Ced-4, and presumably mammalian Ced-4 homologues, 

thereby prevents caspase activation. Thus, the study of the mechanism of 
regulation of apoptosis by the adenovirus transforming proteins has 
revealed important regulatory steps in death signaling pathways. 

L23 ANSWER 18 OF 20 EMBASE COPYRIGHT 2000 ELSEVIER SCI. B.V. 
ACCESSION NUMBER: 96036615 EMBASE 
DOCUMENT NUMBER: 1996036615 

TITLE: Essential role of IVF-. kappa. B in transactivation of the 

human immunodeficiency virus long terminal repeat by the 
human cytomegalovirus IE1 protein. 

AUTHOR : Kim S . ; Yu S . S . ; Kim V.N. 

CORPORATE SOURCE: Institute Molecular Biology Genetics, Bldg. 105 Seoul 

National University, Kwan-Ak-Gu, Seoul 151-742, Korea, 
Republic of 

SOURCE: Journal of General Virology, (1996) 77/1 (83-91). 

ISSN: 0022-1317 CODEN: JGVIAY 
COUNTRY: United Kingdom 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 004 Microbiology 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB The 72 kDa IE1 protein of human cytomegalovirus (HCMV) is one of a few 

viral regulatory proteins expressed immediately after infection of a host 
cell. Although it is now well-established that IE1 is a potent 
transcriptional activator of the human immunodeficiency virus (HIV) long 



and 



terminal repeat (LTR) , the identity of the nucleotide sequence responsive 
to IE1 remains elusive and the molecular mechanism of this interaction is 
not well-understood. We have constructed various LTR mutants and tested 
them for their ability to be activated by IE1 using transient 
transfection 

assays. Mutations in the NF- . kappa . B sites, of either a few changes in 

the 

nucleotide sequence or a deletion of the entire region, abrogated 
IEl-driven transactivation . Deletion of the Tat-responsive element (TAR) 
had no significant effect on reporter expression. Mutations in the Spl 
sites or the TATA box significantly lowered LTR activity, but this is 
probably due to an effect on the general transcription system, as these 
elements are also required for the transactivation of the LTR by many 
stimulators including Tat, tumour necrosis factor alpha (TNF-. 
alpha.), E1A/E1B and phorbol myristate acetate (PMA) . In 

addition, gel retardation analysis demonstrated that NF-. kappa. B activity 
was significantly increased in human T lymphoid H9 and monocytic U937 

cell 

lines constitutively expressing IE1. Taken together, these data suggest 
that NF-. kappa. B plays a central role in the IE1 transactivation of the 
HIV LTR. 
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AB The pathology of type 5 (Ad5) pneumonia in Sigmodon hispidus cotton rats 
is closely similar to that in humans. Virus replicates in bronchiolar 
epithelial cells, but in situ hybridization shows early gene expression 

in 

macrophage/monocytes in alveoli and hilar lymph nodes. Only early gene 
expression is required to produce the pathology of which there is an 
'early 1 and a 'late 1 phase. The early region 3 (E3), which does not 
function in viral replication, plays an important role in the natural 
history of at least the subgroup C adenoviruses (types 1, 2, 5, 6), which 
produce latent infections in host-infected lymphocytes: The 19-kDa 
glycoprotein markedly reduces the transport of the class I MHC to the 
surface of infected cells and, therefore, the attack of cytotoxic T 
cells, 

which could eliminate infected cells. When this gene is mutated, the 
late-phase inflammatory response to infection is markedly increased. The 
E3 14.7-kDa protein reduces the presence of polymorphonuclear leukocytes 
in the early-phase pathological inflammatory exudate. The E1B 
55-kDa is essential to effect the late phase, and when its gene is 
mutated, the inflammation is greatly reduced although viral replication 

is 

not affected. Because only early genes are required to induce the 
complete 

pathogenesis of adenovirus infection in cotton rats, it is possible to 
produce the same pneumonia in lungs of mice in which only adenovirus 

early 

genes are expressed. In the unique mouse model, it was possible to 
demonstrate that tumor necrosis factor (TNF) alpha . , 

interleukin-I, (IL-1), and IL-6 cytokines are elaborated during the first 
2 to 3 days after infection, but only TNF- . alpha . 



plays a major role in the early phase of pathogenesis. In nude mice, the 
late inflammatory response does not appear, indicating that it primarily 
consists of T cells. Steroids almost completely eliminate the pneumonic 
inflammatory response to infection. 
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AB The adenovirus E1A and E1B proteins are required for 

transformation of primary rodent cells. When expressed in the absence of 
the 19, 000-dalton (19K) E1B protein, however, the E1A proteins 
are acutely cytotoxic and induce host cell chromosomal DNA fragmentation 
and cytolysis, analogous to cells undergoing programmed cell death 
(apoptosis) . E1A alone can efficiently initiate the formation of foci 
which subsequently undergo abortive transformation whereby stimulation of 
cell growth is counteracted by continual cell death. Cell lines with an 
immortalized growth potential eventually arise with low frequency. 
Coexpression of the E1B 19K protein with E1A is sufficient to 
overcome abortive transformation to produce high- frequency 
transformation. Like El A, the tumoricidal cytokine tumor necrosis factor 
.alpha. (TNF-. alpha. ) evokes a programmed cell death 
response in many tumor cell lines by inducing DNA fragmentation and 
cytolysis. Expression of the E1B 19K protein by viral infection, 
by transient expression, or in transformed cells completely and 
specifically blocks this TNF- . alpha. -induced DNA 

fragmentation and cell death. Cosegregation of 19K protein transforming 
activity with protection from TNF- . alpha . -mediated 

cytolysis demonstrates that both activities are likely the consequence of 
the same function of the protein. Therefore, we propose that by 
suppressing an intrinsic cell death mechanism activated by TNF- . 
alpha, or E1A, the E1B 19K protein enhances the 

transforming activity of E1A and enables adenovirus to evade TNF 
-.alpha. -dependent immune surveillance. 
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